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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Sensitive material characterized by making the hydrophilic polymer layer containing the emulsification distribution 
object and polymer latex of the compound w hich has a photochromic property at least on a transparent base material ****. 
[Claim 2] Sensitive material w ith which the oil DOROPU let of this emulsification distribution object is characterized by 
existing in a hydrophilic polymer layer after sinking in or both have done dissolution coalescence at the polymer latex in a 
claim 1. 

[Claim 3] Sensitive material characterized by making it the refractive index of the particle in the state where the oil DOROPU 
let and polymer latex of this emulsification distribution object sank in or united [ dissolution ] turn into less than **0.05 
refractive indexes of this hydrophilic polymer in a claim 2. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to w hich invention belongs] this invention relates to the sensitive material for various kinds of modulated 
light using the photochromic compound, a display, coloring, and record, especially the modulated light material painted on 
the transparent base. 
[0002] 

[Description of the Prior Art] In recent years, a photochromic compound attracts attention as optical recording, a display, or a 
modulated light material, and development of the fulgide compound which colors in a blue system, red, or yellow; an in 
DORINOSUPIRO pyran compound, a thio in DORINOSUPIRO pyran compound, or a SUPIRO pyran compound is tried. 
These compounds are Photochromism and Molecule. andSvstems (Ed by H.Durr,;H.Bouas-Laurent Elsevier, and New York 
1989) It ****. etc. -- Or publication number 5-273692, ** 3-252453, ** 3-133988, ** 3-1 1075, ** 2-69471, ** 2-42084. ** 
1-52783, ** 3-121 18, ** 3-252493, JP.63-661 78.A -- said - 61-263935 -- said -- 61-267578 -- said -- 58-1 13203 and 
JP.45-28892.B -- said -- 49-4863 1 -- said -- 48-23787 -- said -- 55-36284 or Europe patent 401958A2 U.S. JP,4980089,B 
East Germany JP,0I53,B -690 -- said -- 1563-72 etc. -- it is indicated by an official report or the specification and the 
application possibility to various uses is described 

[0003] Fabricating in the shape of a film and a solid object, or carrying out heating fusion with a hydrophobic polymer, 
dissolv ing by the organic solvent with a hydrophobic polymer, painting various kinds of photochromic compounds of these on 
a base, and using for various uses is proposed as indicated by these. When using especially as a modulated light material 
among these uses, it responds to the quantity of light (UV quantity of light) irradiated by this material, and colors or 
decolorizes immediately, and Hayes is not in this material and a transparent thing is desired. However, since coloring and the 
decolorization reaction of this photochromic compound w ere accompanied by structural change of this photochromic 
compound, they had the trouble that the coloring and 'or decolorization speed w ere very slow , in the state w here it was fixed in 
the hydrophobic polymer as mentioned above. Then, in order to solve this, artificers need to set to the method of dissolving 
(1 ) photochromic compound in a high boiling point organic solvent, earn ing out emulsification distribution into hydrophilic 
polymer as a usage, and supporting on a base, (2), and ( 1 ). How to dissolve a photochromic compound into this, using the 
compound containing the bases (for example, a ketal machine, an acetal machine, etc.) which promote coloring and/or 
decolorization as a high boiling point organic solvent, carry out emulsification distribution into hydrophilic polymer, and 
support on a base. In (3) and (1), the method of dissolving into a high boiling point organic solvent, carrying out 
emulsification distribution into hydrophilic polymer, and supporting on a base the compound containing the bases (for 
example, a ketal machine, an acetal machine, etc.) which promote coloring and or decolorization with a photochromic 
compound, etc. has been developed. On the other hand, even if it assembles the system of the photochromic compound w hich 
excelled [ methods above ] in coloring and or decolorization. coloring and or a decolorization accelerator, a high boiling 
point organic solvent, and hydrophilic polymer although it is a well-known fact that it is effective to make in agreement the 
refractive index of the oil DOROPU let and hydrophilic polymer in order to obtain the painting film of the low emulsification 
distribution object of the degree of Hayes, the refractive index of the oil DOROPU let containing a photochromic compound 
and hydrophilic polymer is not necessarily in agreement. If the difference of both refractive index is large, the degree of 
Hayes of a painting film w ill become not desirable for becoming high and using as a photochromic sensitive material, 
especially a modulated light material. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is sensitive material with the 
photochromic property that coloring and or decolorization speed are quick, and is offering the low sensitive material of 
Hayes. It is modulated light material with the photochromic property that especially coloring and or decolorization speed are 
quick, and is offering the low modulated light material of Hayes. 
[0005] 

[Means for Solving the Problem] this invention persons - the result of wholeheartedly research - the purpose of this 
invention - ( 1 ) -- on a transparent base material In the sensitive material characterized by making the hydrophilic polymer 
layer containing the emulsification distribution object and polymer latex of the compound w hich has a photochromic property 
at least ****. (2). and (1 ) In the sensitive material with which the oil DOROPU let of this emulsification distribution object is 
characterized by existing in a hydrophilic poKmer layer after sinking in or both have done dissolution coalescence at a 
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polymer latex. (3), and ( 1 ) Therefore, it was attained by the sensitive material characterized by making it the refractive index 
of the particle in the state where the oil DOROPU let and polymer latex of this emulsification distribution object sank in or 
united [ dissolution ] turn into less than **0.05 refractive indexes of this hydrophilic polymer. 
[0006] 

[Embodiments of the Invention] As a photochromic compound used for this invention, the SUPIRO pyran compound of a 
publication, an in DORINOSUPIRO pyran compound, a fulgide compound, a pyran compound, a SUPIRO oxazine 
compound, a SUPIRO naphth oxazine compound, a SUPIRO phenan SUROOKI sardine compound, a diary 1 ethene 
compound, chromene compounds and these thio objects, a stilbene derivative, an azo compound, etc. are preferably used for 
****, an above-mentioned patent public presentation official report, an above-mentioned patent specification, etc. 
Specifically . the following compound is used. In addition, an ethyl group and Bu show a butyl and. as for the inside of a 
formula, and Me, a methyl group and Et show an acetyl group, as for Ac. 
[0007] 
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[0021 ) As a high boiling point organic solvent dissolved in case emulsification distribution of this photochromic compound of 
this imention is carried out, it is insoluble as a matter of fact in water, and a thing with a boiling point of 190 degrees C or 
more is desirable at an ordinary pressure, as this kind of organic substance -- carboxylates, phosphoric ester, carboxylic-acid 
amides, ether, phenols, aniline, substitution hydrocarbons, and an interface -- it can choose from inactive canal nature organic 
polymers etc. When the concrete example is gi\en, phthalic-acid di-n-butyl, a phthalic acid diisooctyi ester, A dicyclohexyl 
pht'halate. phthalic-acid dimethoxy ethyl, adipic-acid di-n-butyl. An AZEREN acid G soak chill, citric-acid tree n-butyl. 
iauric-acid but\ 1. Sebacic-acid di-n-butyl, phosphoric-acid tricyclohexyl, phosphoric-acid tree n-butyl. Phosphoric-acid 
TORI I soak chill. N, and N-diethyl capryl lactam acid-amide, N. and N-dimethyl palmitic-acid amide. An 
n-buty l-On-pentadecyl) phenyl ether, an ethyl-(2. 4-G tert-butyl) phenyl ether. 2, a 5-G tert-p ten amylphenol, a 
2-n-butoxy-5-tert-octyl aniline. Chloroparaffin. pol> (methyl methacrv late). poly (ethyl methacry late). There are poly (ethyl 
acrylate), poly (cyclohexyl methacrv late), poly (N-tcrt-butyl acrylamide). poly (N-tert-octyl acrylamide). etc. 
[0022] In this invention, in order to dissolve a photochromic compound, you may use the low boiling point organic solvent (it 
has the boiling point at 130 degrees C or less v\ith one atmospheric pressure) with which it does not mix with the water other 
than the above-mentioned high boiling point organic substance, or a water miscibility organic solvent. As those organic 
solvents, propylene carbonate, methyl acetate. ethyl acetate, an isopropyl acetate, butyl acetate, ethyl propionic-acid ester, 
sec-butyl alcohol, a methyl ethyl ketone. 2-pentanone. 3-pentanone. a cyclohexanone. a dimethylformamide. and 
JIMETORUSl Rt ! HOKISAIDO are mentioned as the example, for example. The desirable amount of the total used of the 
high boiling point and a low boiling point organic solvent is the amount of 0.1 to 100 times of the weight of the photochromic 
compound to distribute. Moreover, in earning out emulsification distribution of this photochromic compound of this 
invention, like a world patent public presentation [ W Q 93 No. 3420 ] publication, after increasing the quantity of and 
carrying out detailed distribution of the surfactant, the way rinsing removes a superfluous surfactant is also effective, the 
method that this auxiliary solvent or a surfactant is well-known - being removable - for example. U.S. Pat. No. 2322027 - 
said - No. 2801 171 said - No. 2940360 -- said -- No. 3396027 - said -- No. 4233397 etc. is raised 
[0023] Specifically as the distributed method of the photochromic compound of this invention, the photochromic compound 
maintained at the solution state by one of the following methods can be prepared by mixing with water or hydrophilic polymer 
solution. You may use the follow ing dispersers. in order to make si/e of a distributed object particle still more detailed, if 
there is need. 
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[0024] There are a high-speed stirring type disperser which has big shearing force as a disperser used in order to earn out this 
invention, a disperser which gives the ultrasonic energy of high intensity, concrete -- a colloid mill, a homogenizes 
vas-capillare formula emulsification equipment, a liquid siren, and electromagnetism -- there is emulsification equipment 
which has a distortion type ultrasonic wave generating machine and a poleman whistle A high-speed stirring type disperser 
desirable although it is used by this invention is a disperser of types in w hich the important section which carries out a 
distributed operation carries out high-speed rotation (500 - 20000rpm) in liquid, such as a dissolves the poly TRON. a 
homomixer, a gay blender, KEDIMIRU. and a jet agitor. the impeller which bent serrate PUREDO in the vertical direction by 
turns on the shaft which rotates at high speed as the high-speed stirring type disperser used by this invention was also called a 
dissolver or high-speed impeller disperser and it was indicated by JP, 55-129136, A - equipping -- also changing - it is a 
desirable example 

[0025] Various processes can be followed in case the emulsification distribution object of a photochrome compound is 
prepared according to this invention. When dissolving a photochromic compound in an organic solvent, it dissolves in a kind 
chosen as arbitration from the above-mentioned high boiling point organic substance, the **** miscibility low boiling point 
organic solvent, or the water miscibility organic solvent, or two sorts or more of arbitrary two or more component mixture, 
and, subsequently to underwater or the inside of hydrophilic polymer solution, emulsification distribution is carried out under 
existence of hydrophilic polymer. Although the so-called order alligation which adds oily liquid to the bottom of stirring into 
aquosity liquid, or its reverse back-mixing method may be used as the mixed method of photochromic-compound **** 
oiliness liquid and aquosity liquid, the phase inversion method which is especially a kind of the back-mixing methods is 
desirable at the point of giving a more detailed aquosity distribution object. 

[0026] In this invention, although a photochromic compound can be stably distributed also in any underwater or in 
hydrophilic polymer solution, distributing in hydrophilic polymer solution is desirable. When distributing underwater, it is 
desirable to add hydrophilic polymer solution at the time of an after [ distribution ] application. Although it is advantageous to 
use gelatin as this hydrophilic polymer used by this invention, the other hydrophilic polymer can also be used. For example, a 
gelatin derivative, the graft polymer of gelatin and other macromolecules. Protein, such as albumin and casein; A 
hydroxyethyl cellulose, a carboxymethy 1 cellulose, **** cellulosics, such as cellulose sulfates, a sodium alginate. Sugar 
derivatives, such as a starch derivative; Polyvinyl alcohol, a polyvinyl alcohol partial acetal, The synthetic 
hydrophilic-property polymeric material of single or the varieties like a copolymer, such as Polly N vinylpyrrolidone, a 
polyacrylic acid, a polymethacryiic acid, a polyacrylamide. a polyvinyl imidazole, and a polyvinyl pyrazole, can be used. 
[0027] As gelatin, acid-treatment gelatin besides liming gelatin may be used, and a gelatin hydrolyzate and a gelatin enzyme 
distribution object can also be used. What various compounds, such as for example, acid halide, an acid anhydride, 
isocyanate. a bromoacetic acid, alkane ape tons, vinyl sulfonamides, maleimide compounds, polyalkylene oxides, and epoxy 
compounds, are made to react to gelatin, and is obtained as a gelatin derivative is used. The above-mentioned hydrophilic 
polymer has more preferably the polymer preferably more useful than 320nm which does not have absorption in a long wave 
350nm. 

[0028] Usually, the refractive indexes of the oil DOROPU let and hydrophilic polymer differ, and Hayes generates the 
emulsification distribution object prepared as mentioned above for them as the result. Then, a polymer latex can be added in 
the above-mentioned distributed liquid, and Hayes can be suppressed by making it united with this oil DOROPU let, and 
making the refractive index in agreement with it of this hydrophilic polymer. How to choose the polymer latex used for the 
above-mentioned method is described. First, measurement or a reference value is investigated for the refractive index (nl) of 
hydrophilic (1) this polymer. (2) Measure the refractive index (n2) of the oil DOROPU let which consists of a photochromic 
compound, a high boiling point solvent, coloring, or a decolorization accelerator in Abbe's refractometer. (3) n 1 >n2 a case -- 
nl the polymer latex which has a big refractive index (n3) -- moreover, nl < -- n2 a case -- nl The polymer latex which has a 
small refractive index (n3) is chosen. The polymer which constitutes a polvmer latex at this time has the high boiling point 
solvent of (2) or'and the auxiliary solvent of the low boiling point, and the desirable thing of affinitive composition. 
Refractive index n3 of this polymer latex When there is no actual measurement, w hat w as calculated from the refractive index 
and the molar fraction of a monomer of the monomer w hich constitutes this polymer latex is used. 

[0029] As a polymer which constitutes the polymer latex which can be used for this invention, an acrylic ester, a methacrylic 
ester, crotonic-acid ester, a vinyl ester, a maleic-acid diester. a fumaric-acid diester. an itaconic-acid diester, acrylamides. 
methacrv lamide, vinyl ether, and styrene are mentioned, for example. 

[0030] If an example is further shown about these monomers, as an aery lie ester, methyl acrylate. ethyl acrylate. 
n-propyiacrylate. isopropyl acrylate. n-butyl acrylate, isobutv 1 acrylate, tert-butv 1 acrylate, hexyl acrylate, 2-ethylhexyl 
acrylate. acetoxy ethyl acrylate. phenyl acrylate, 2-methoxy acrylate. 2-ethoxy acrylate. 2-(2-methox\ethoxy) ethyl acrylate. 
etc. will be mentioned. As a methacrylic ester, methyl methacrv late, ethyl methacry late, n-propyl methacry late, n-butyl 
methacrylate, tert-butyl methacrv late. cyclohexyl methacry late. 2 -hydroxyethyl methacrv late. 2-ethoxy ethyl methacry late, etc. 
are mentioned. As crotonic-acid ester, crotonic-acid butyl, a crotonic-acid hexyl, etc. are mentioned, As a vinyl ester, vinyl 
acetate, vinyl propionate, vinyl butyrate. vinyl methoxy acetate, a benzoic-acid vinyl, etc. are mentioned. As a maleic-acid 
diester. a diethyl maleate. a maleic-acid dimethyl, a dibutyl maleate. etc. are mentioned. As a fumaric-acid diester. a 
fumaric-acid diethyl, a fumaric-acid dimethyl, a fumaric-acid dibutyl, etc. are mentioned. As an itaconic-acid diester. an 
itaconic-acid diethyl, an itaconic-acid dimethyl, an itaconic-acid dibutyl. etc. are mentioned. 

[003 1 ] As acrylamides. an acrylamide. methylacrylamide. an ethyl acrylamide. a propyl acrylamide, n-butyl acrylamide. a 
tert-butv 1 acrvlamide. a cvclohexvl acrvlamide. 2-methoxv ethvl acrvlamide. a dimethyl acrvlamide. a diethyl acrvlamide. a 
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phenyl acrylamide. etc. are mentioned. As methacrylamide, methyl methacrylamide, ethyl methacrylamide, n-butyl 
methacrylamide, tert-butyl methacrylamide, 2-methoxy methacrylamide, dimethyl methacrylamide, diethyl methacrylamide, 
etc. are mentioned. As vinyl ether, the methyl vinyl ether, a butyl vinyl ether, hexyl vinvl ether, methoxy ethyl vinyl ether, 
dimethylaminoethyl vinyl ether, etc. are mentioned. As styrene, styrene, a methyl styrene. dimeth\ 1 styrene, trimethyl styrene, 
ethyl styrene. isopropyl styrene, butyl styrene. a chloro methyl styrene. methoxy styrene. butoxy styrene, acetoxy styrene. 
chloro styrene, dichloro styrene, a bromostyrene, a vinyl benzoic-acid methyl ester, 2-methyl styrene, etc. are mentioned. 
[0032] The viewpoint of curling to a glass transition point has [ the poly mer constituted by these monomers ] desirable 40 
degrees C or less. The polymer latex of the polymer of 20 degrees C or less of glass transition points is especially desirable. A 
homopolymer or a copolymer is sufficient as this polymer. Preferably, it is a copolymer with the copolymer of acrylic esters, 
aery lie esters, and methacrylic esters and acrylic esters and an acrylic acid, or a methacrylic acid. 

[0033] The free radical poly merization of an ethylene system unsaturation solid-state monomer is started by adding to the 
monomer molecule of the free radical formed of an operation (redox initiator) of the reducing agent in pyrolysis or the 
oxidizing quality compound of a chemical initiator or a physical operation, for example, ultraviolet rays, and other 
high-energy radiation, a RF, etc. 

[0034] As main chemistry initiators, par sulfate (ammonium and potassium par sulfate), hydrogen-peroxide. 4. and 4'-azobis 
(4-cyano valerianic acid) etc. has azo-isobutyro-dinitrile (these are water-soluble), benzoyl peroxide, chloro benzoyl peroxide, 
and other compounds (these are insoluble in water). There are a hydrogen-peroxide-iron (II) salt, a persulfuric-acid curry 
potassium bisulfate, cerium salt alcohol, etc. in an ordinary redox initiator, the example of an initiator, and its operation -- 
F.A.Bovey work "Emulsion Polymerization" Interscience Publishes Inc. New York issue 1955 the 59- it is indicated by the 
^3rd page 

[0035] A compound with surface activity is used as an emulsifier, and soap, sulfonate and sulfate, a cation compound, an 

amphoteric compound, and macromolecule protective colloid are mentioned preferably, the examples of these groups, and 

these operations -- Belgische Chemischelndustrie 28th volume the 16- it is indicated by the 20th page (1963) 

[0036] Although the example of the polymer latex which can be used for this invention is indicated below, this invention is 

not limited to these. 

[0037] 

[Formula 15] 

< L - 1 ) (L - 2 ) 

-£-CH 2 -CH^- -^CKj-CH-h- 

COOCHjOh Tg= -2 11C C00CH 2 CH,CH, Tg= -36'C 

( L - 3 > 

-A-CHa CH )„- 

CQOCHaCHzCCHjCH, Tg= -47°C 

t. L - 4 > 


-CH a -fH *n f CHi-CH htrr 

CO0CH,CH,CH s 


-20°C 


t L - 5 i 


L - 6 


L 7 !, 


( L - 8 i 


CH 2 -CH +n ■ 1 CH, W~ 

COOCHrCHs COOH 


Tg= -U°C 


+ CHi-CH 4— 

CCOCHiCHiCHiCHa Tg= -53'C 

-r CH 8 - p i- 

C0CCH,CH,0CH 3 Tk = 45°C 

-tCH z -CH h- 

C0O-(-CH a CHiO+T-CH s Tg = -36 n C 


[0038] 

[Formula 16] 


http://www4 ipdl.jpo.go.jp/cgi-bin/tran_wetL 


( L - 9 ) 
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COOCHaCHiCHjCHj COOH Tg= -26 "C 

a - in 

^CHi-CH hrv *- CH ; -CH )tt 

C00CHiCHC 4 H. , CHs 

I I I 

CH 2 CH 3 CONHpCH.CCHj 

CHs 0 T_= -\TC 

< L - 12 ■ CH 3 

+ CH:C 9tt f CH 2 CH ±rr 

COO -f CH 2 CH.O >r- CH . OCOCH3 Tg = -4°C 

13» CH, 

-+-CH2CH -><n f CH : f Itt- 

COOCH3 COOCHtCHaClfeCHa Tg= 15 3 C 

iL-14'- CH 3 CH 3 

-^CH 2 C *: CHaC ^r- 

COOC.Hw-n) COOH Tg= 6'C 

<L -15) p 3 

-t-CH 2 C ^ttd CH 2 ^H V 

COOCH 2 CH a CHtOCH z CH3 COOH Tg= -2°C 


[0039] the addition of this polymer latex used for this invention -- 1-500 of this oil DOROPU let weight % - desirable -- 
10-200 weight % -- especially - desirable -- 50-150 It is weight %. The optimal amount of an addition is the refractive index 
n3 of the polymer latex to be used. Although it differs, when the optimal addition is calculated as oil DOROPU let and an 
amount of said, it is x(n2+n3)0.5 =nl. n3 which becomes If the polymer latex made into a refractive index is chosen, Hayes 
will serve as the minimum. It is the addition of the polymer latex which made such in fact and was chosen 100 It is good to 
choose an addition to which a number of points are shaken before and behind weight ° o. and Hayes becomes low most. 
[0040] Furthermore, in order to carry out distribution of the particle which was united with the distributed object of the 
photochromic compound of this invention or', and the polymer latex to stability, it is desirable random or to use [ of the vinyl 
alcohol which denaturalized the end by the hydrophobic radical, and a vinyl ester ] together acid monomer denaturation 
objects, such as block copolymers, these maleic acids, or an itaconic acid, with the above-mentioned hydrophilic polymer. 
The compound of a publication can be used for a Japanese-Patent-Application-No. No. 210734 [ six to ] specification as an 
example. 

[0041] Various kinds of additives, for example, antioxidant, coloring accelerators, decolorization accelerators, or reducing 
agents can be made to contain at the time of emulsification distribution of the photochromic compound of this invention. 
[0042] The compound which has the acetal machine or ketal machine of a 20-23-page publication of a 
Japanese-Patent-Application-No. No. 22328 [ eight to ] specification as this coloring accelerator can be mentioned. As a **** 
coloring accelerator, the salicylic-acid zinc of a publication can be mentioned in a Japanese-Patent-Application-No. No. 
1 12604 [ seven to ] specification. 

[0043] The photosensitive layer which contains the photochromic compound of this invention as an emulsification 
distribution object can also consist of layers more than two-layer [ which is colored in a different color ]. 
[0044] It is useful to prepare a protective layer on these application layers (outermost layer of drum). As a material used for a 
protective layer, hydrophilic polymer and a hydrophobic polymer, or a polymer latex can be used. As this hydrophilic 
polymer and a polymer latex, the hydrophilic polymer and the polymer latex as the above-mentioned dispersion-medium 
object can be used. As a hydrophobic polymer, polyvinyl butyral resin, a pol\ vim l-fonnal resin, an ethylene vinylacetate 
copolymer, an ethv lene-acr> lic-acid copolymer, vinyl chloride resin, a polymethylmethacrylate, an 

dcr> lic-ester-niethacr> lic-ester copolymer, polyester resin, a vinyl acetate-vinyl chloride copolymer, polycarbonate resin, a 
styrene-anhydrous maleimide copolymer, a styrene-vinyltoluene copolymer, chlorosulfonated polyethylene, a nitrocellulose, a 
polyolefine. a polyimide. etc. can be mentioned. Moreov er, the built up film formed of the Langmuir pro jet processes (the LB 
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method), such as organic substances, such as a silane coupling agent, omega-tricosane acid, dioctadecyl dimethyl ammonium 
chloride, and a methyl stearate, can also be used. As for the material used for this protective layer, what does not have 
absorption in a long wave is preferably more useful than 320nm more preferably 350nm. 

[0045] Although the thickness of the photosensitive layer containing the photochrome compound of this invention is based 
also on the purpose, about 50micro or less, it is desirable that it is especially 20micro or less, and the laminating may be 
carried out to 2-6 layers. Especially the thickness of the application film of this protective layer has desirable 5 micrometers 
or less 10 micrometers or less. 

[0046] A synthetic macromolecule (film), glass, etc. are mentioned as a transparent base material used for this invention. 
Specifically, a polyethylene terephthalate, a polycarbonate, a polyvinyl chloride, polystyrene, polypropylene, a polyimide, and 
celluloses (for example, triacetyl cellulose) are mentioned. These can also be used independently and can also be used as a 
base material which laminated one side or both sides by synthetic macromolecules, such as polyethylene. You may apply a 
hydrophilic binder and the antistatic agent of the semiconductor nature metallic oxide and others like an alumina sol or tin 
oxide to the front face of these base materials. 

[0047] Next, the useful use of this invention is explained. Since it generally does not have an automatic exposure adjustment 
function in a disposable camera and a cheap small short form camera, when a high-speed film is used, by photography on the 
outdoors, there is an inclination used as exposure over at the time of fine weather. On the other hand, especially the modulated 
light material of this invention is sensed and colored UV light, and the coloring concentration is proportional to UV light 
intensity. Since UV light is contained in sunlight, the modulated light filter of this invention is colored according to the 
strength of sunlight. Then, this feature can be used as a filter for automatic exposure adjustment of a short form camera. 
Moreover, it is useful also as a filter for sunglasses. 
[0048] 

[Example] Although an example explains this invention still in detail below, this invention is not limited to this. 
[004^] an example 1 -- production (example of comparison) of the photochromic modulated light filter 101 
Photochromic compound (B-l ), (Y-l ) and (Y-2) each 0.04 and 0.04 and 0.02g -- 0. 1 g of a high boiling point organic solvent 
(1), and ethyl-acetate 0.5 ml dissolving -- this - 2g of 14% gelatin solution -- adding -- further as a dispersant -- 5% 
solution 0.2 ml of sodium dodecylbenzenesulfonate - in addition, emulsification distribution was carried out at the rotational 
frequency of 20,000rpm in micro homogenizer - 3ml of water and 2g of 14% gelatin solution were further added to the 
above-mentioned emulsification object A, and it painted so that it might become 60 micrometers of wet thickness on a 
polyethylene terephthalate film. In lOOg of gelatin solution, 2ml of fluorochemical surfactant sir chlorofluocarbon SI 3 1 
(product made from DIC) was added 10%, and protective-layer application liquid was prepared, it painted so that it might 
become 15 micrometers of wet thickness, and the modulated light filter 101 was produced. 

[0050] It was 0.28% when Hayes of this modulated light filter 101 was measured b\ the hazemeter. In order to reduce this 
Hayes, the polymer latex was added as follows. According to the reference value, the refractive index of gelatin is about 1.53. 
Next, it was 1 .58, when the refractive index was measured in Abbe's refractometer, a photochromic compound (B-l) and 
(Y-l ) (Y-2) after having dissolved 0.04 and 0.04 and 0.02g in 0.1 g of a high boiling point organic solvent (1), and 
ethyl-acetate 0.5 ml respectively, heating for 30 minutes at about 70 degrees C and evaporating ethyl acetate. Then, the latex 
(1) which consists of a copolymer which a refractive index becomes from ethyl acrylate 1 methylmetaacrylate =60/40 as a 
polymer latex smaller than 1 .53 of gelatin was chosen. The refractive index of this latex is 1 .48 in calculated value. 
[0051] Production of the photochromic modulated light filter 102 (this invention) 

In production of the above-mentioned modulated light film 101. after adding 3ml of w ater, and 2g of 14% gelatin solution to 
the emulsification object A further, by the solid content, it added by 0.45g and the above-mentioned polymer latex (1) was 
stirred for about 1 hour. And it painted so that it might become 60 micrometers of wet thickness on a polyethylene 
terephthalate film. The protective layer was painted like the above-mentioned modulated light filter 101 moreover, and the 
modulated light filter 102 was produced. 

[0052] Production of the photochromic modulated light filter 103 (this invention) 

In production of the above-mentioned modulated light film 102. the modulated light film 103 was produced similarly except 

adding the above-mentioned polymer latex ( 1 ) by 0. 1 g by the solid content. 

[0053] Production of the photochromic modulated light filter 104 (example of comparison) 

production of the above-mentioned modulated light film 102 - setting -- instead off of the above-mentioned polymer latex 
( 1 ) ] -- ethyl acrylate styrene =20 80 with a larger refractive index than 1 .53 of gelatin becoming copolymer latex (2) (-- 
refractive-index = - the modulated light filter 104 was produced similarly except using 1 .57:calculated-value) 
[0054] Production of the photochromic modulated light filter 105 (example of comparison) 

In production of the above-mentioned modulated light film 103. the modulated light filter 105 was produced instead of the 
above-mentioned polymer latex ( 1 ) similarly except using a polymer latex (2) with a larger refractive index than 1 .53 of 
gelatin. 

fo()55] Thus, when sunlight was irradiated at the produced modulated light filters 101-105. it was colored the gray which the 
yellow taste cut a little. Furthermore. Hav es of this modulated light filter was measured by the hazemeter. and the result was 
shown in Table - 1 . 

[0056] In addition, the mean particle diameters of the emulsification object prepared in this example and a latex are all 0.2 

about ]. when measurement by the laser beam scattering-about method was performed. It was a micron. 

[0057] By making oil DOROPU let and a polymer latex unite, and doubling the refractive index with the refractive index of 
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the hydrophilic polymer which is a binder shows that the degree of Hayes can be reduced to a transparent base (polyethylene 

terephthalate) EQC so that clearly from the result of Table -1. 

[0058] 

[Formula 17] 

*i».6W«**K2> < C.Hu > 3 P = 0 

[0059] 
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[0060] an example 2 -- production (example of comparison) of the photochromic modulated light filter 201 
Photochromic compound (B-l), (Y-l) and (Y-2) each 0.04 and 0.04 and 0.02g - 0. 1 g of a high boiling point organic solvent 
(2), and ethyl-acetate 0.5 ml - dissolving -- this -- 2g of 14% gelatin solution -- adding -- further -- as a dispersant -- 5% 
solution 0.2 ml of sodium dodecylbenzenesulfonate -- in addition, emulsification distribution w as carried out at the rotational 
frequency of 20,000rpm in micro homogenizer - 3ml of water and 2g of 14% gelatin solution were further added to the 
above-mentioned emulsification object B, and it painted so that it might become 60 micrometers of wet thickness on a 
polyethylene terephthalate film. In lOOg of gelatin solution, 2ml of fluorochemical surfactant sir chlorofluocarbon SI 31 
(product made from D1C) was added 10%. and protective-layer application liquid was prepared, it painted so that it might 
become 15 micrometers of wet thickness, and the modulated light filter 201 was produced. 

[0061] When Hayes of this modulated light filter 201 w as measured by the hazemeter, it was 0.33 %. In order to reduce this 
Hayes, the polymer latex was added as follows. According to the reference value, the refractive index of gelatin is about 1 .53. 
Next, it was 1.48, when the refractive index was measured in Abbe's refractometer, a photochromic compound (B-l ) and 
(Y- 1 ) (Y-2) after having dissolved 0.04 and 0.04 and 0.02g in 0. 1 g of a high boiling point organic solvent (2), and 
ethvl-acetate 0.5 ml respectively, heating for 30 minutes at about 70 degrees C and evaporating ethyl acetate. Then, the 
polymer latex (2) with a larger refractive index than 1 .53 of gelatin was chosen. The refractive index of this latex is 1 .57 in 
calculated value. 

[0062] Production of the photochromic modulated light filter 202 (this invention) 

In production of the above-mentioned modulated light film 201, after adding 3ml of water, and 2g of 14% gelatin solution to 
the emulsification object B further, by the solid content, it added by 0.45g and the above-mentioned polymer latex (2) was 
stirred for about 1 hour. And it painted so that it might become 60 micrometers of wet thickness on a polyethylene 
terephthalate film. The protective layer was painted like the above-mentioned modulated light filter 101 moreover, and the 
modulated light filter 202 was produced. 

[0063] Production of the photochromic modulated light filter 203 (this invention) 

In production of the above-mentioned modulated light film 202. the modulated light film 203 w as produced similarly except 

adding the above-mentioned polymer latex ( 1 ) by 0. 1 g by the solid content. 

[0064] Production of the photochromic modulated light filter 204 (example of comparison) 

production of the above-mentioned modulated light film 202 - setting -- instead of [ of the above-mentioned polymer latex 
(1)|- polymer latex (1 ) (refractive-index ^ 1 .48 w ith a refractive index smaller than 1.53 of gelatin : The modulated light 
filter 204 was produced similarly except using calculated-value). 

[0065] Thus, when sunlight was irradiated at the produced modulated light filters 201-204, it was colored the gray which the 
yellow taste cut a little. Furthermore. Hayes of this modulated light filter was measured by the hazemeter, and the result was 
shown in Table -2. By making oil DOROPU let and a polymer latex unite, and doubling the refractive index with the 
refractiv e index of the hydrophilic polymer which is a binder shows that the degree of Hav es can be reduced to a transparent 
base (polvethvlene terephthalate) EQC so that clearly from this result. 
[0066] 

[Formula 18] 


[0067] 
[Table 2] 
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[0068] 

[Effect of the Invention] The oil DOROPU let and polymer latex containing a photochromic compound, a coloring 
accelerator, a high boiling point organic solvent, etc. are made to unite by added and stirring a polymer latex in the distributed 
liquid which carried out emulsification distribution of a photochromic compound, the coloring accelerator, etc. into 
hydrophilic polymer. At this time, the degree of Hayes can be greatly reduced by choosing the refractive index of a polymer 
latex suitably by doubling the refractive index of the particle which united with the refractive index of the hy drophilic 
polymer which is a binder. Thus, the modulated light material with which Haves was reduced is useful as a modulated light 
material with the automatic exposure adjustment function of a cheap simple camera and a disposable camera. Moreover, it is 
useful also as a modulated light material of optical supplies, such as sunglasses, and a device. 


[Translation done.] 


